INTRODUCTION
Korea has been transformed from a closed low-income agricultural economy in the 1960s to an open diversified high-income economy today. Korea's society and economy have become freer and more integrated with the rest of the world.
One of the frequently expressed interests has been equitable distribution of the benefits from Korea's high and rapid rate of economic growth and transformation. Beginning early 2000s, income inequality and polarization has become a serious policy concern and has attracted a lot of attention from policy makers and analysts interested in economic growth, equity, and social stability. 1 This paper constructs and focuses on the measurements of inequality in income distribution and polarization in Korea for the period 1965-2005 to shed empirical light on what happened in historical perspective and how Korea compares with other countries. It begins by constructing the data from 1965 to 1979 that are comparable to the data officially published from 1980. Then it focuses on the measurements of inequality in the changes in income distribution and the contribution of alternative income sources to the development of Gini income inequality. It presents Gini coefficients reported in earlier studies. It calculates the polarization indices of income to examine the degree of polarization in Korea. Then, it examines whether there are the trends in income inequality and polarization measures. We compare our Gini measure of income distribution with those of other countries and evaluate the performance of Korea, Taiwan, and the United States with respect to the growth and distribution of income.
This paper is organized as follows: Section 2 presents four measures of income inequality we use and the sources and limitations of the available data. Section 3 discusses our estimates of income inequality. Section 4 decomposes income inequality into the three sources of incomes. Section 5 surveys Gini coefficients reported in Korea in the past. Section 6 compares Gini estimates elsewhere in the world and evaluates the performance of Korea, Taiwan, and the United States. Section 7 discusses the polarization of Korea's distribution of income using the measures of Esteban and Ray (1994) and Wolfson (1994) . Section 8 discusses the trends in the Gini and polarization indices in Korea. Section 9 closes this study with a summary and remarks.
MEASURING THE DISTRIBUTION OF INCOME

Measures of Inequality
We use four of the different measures of income inequality: the Gini coefficient denoted by Gini, Theil's entropy measure (Theil), the coefficient of variation (CV), and the decile ratio (the ratio of the income earned by the top 10% to the income earned by the bottom 10% of households, X/I). 2 1 Recently, it has been perceived by the public that the gap between the rich and the poor has widened and income polarization has increased. The governments of Kim Dae Jung and Roh Moon Hyun focused economic policy on income distribution to improve the economic conditions of lower income groups. For a discussion of policy issues, see Kwack (2006) . 2 See Atkinson (1970) , Fields (1983) , and Duclos and Araar (2006, chapter 4) . The Gini coefficient, G, is n the number of sample groups, = μ the total sample mean income, and income. The Theil measure of inequality proposed by Theil (1967) , T, is given by ith y i =
Data Sources and Description of Data
The statistical data on income distribution in Korea are found in the "Monthly Income and Expenditure per Household by Income Decile of Salary and Wage Earner Households in All Cities" in the Annual Report on the Family Income and Expenditure Survey, produced by the Economic Planning Board (EPB) from [1963] [1964] [1965] [1966] [1967] [1968] [1969] [1970] [1971] [1972] [1973] [1974] [1975] [1976] [1977] [1978] [1979] [1980] , and then in the Annual Report on the Household Income and Expenditure Survey from 1980, produced by the National Statistical Office (NSO). 3 From 1979, the Monthly Income and Expenditure per Household has been divided into ten decile groups. Before 1979, it was divided by defined income group. The average number of households in each income group varied. It used more than ten income groups from [1975] [1976] [1977] [1978] and between seven and nine groups from 1970 -1974 . From 1967 -1969 , ten income groups were used, whereas eight groups were used for 1965 and 1966. To make the data comparable, we had to consolidate the figures from 1965 to 1978 by income groups into each income decile. The method used is described in Appendix A. The main reasons to include them in Appendix are twofold: the first reason is that the data sources are not well known and source publications are not readily available to profession, particularly in foreign countries, and the second is that while the data for the period 1982-2005 are currently available from NSO sources, these data may not be available in later years. Hence, the Appendix B can be served as a backup and readily available source of the data.
Several comments are in order on the reliability of the data and its use to represent all households in Korea. 4 The Family [Household] Income and Expenditure Survey is
where is the share of the jth group in total income, and n is the total number of income groups. A higher value of the index indicates a more equal distribution of income. The coefficient of variation (denoted by CV) is defined by
where σ is the standard deviation and μ is the mean income. The decile dispersion ratio, X/I, is defined here as the ratio of the average income of the top 10 percent to the average income of the bottom 10 percent. Table 1 summarizes the movement of the four inequality measures during the five sub-periods, grouped according to the analysis of structural breaks. Figure 2 presents Gini coefficients for gross income and for its three sources during the period 1965-2005. As is clear in Table 1 and Figure 2 , the Gini, Theil, and CV inequality measures for gross income are lower than for earnings. But, the X/I decile dispersion ratio for gross income is higher than for earnings. It is due to the fact that the X/I decile dispersion ratios for income on assets and other income are much higher than for earnings.
Inequality measures for gross income and earnings follow a similar moderate cycle. Compared to the years 1965-1969, the Gini coefficient of income was low during the period 1970 -1975 , showing decreasing inequality. For 1976 , the Gini coefficient increased by 29 percent, raising inequality. During the period 1990-1997, it declined by 6 percent, and the Gini coefficient of income increased by 7 percent during the period 1998-2005. 5 The decile ratio rose from 7 in the 1990-1997 period to 9 in the 1998-2005 period, a rise that occurred after the Korean financial crisis. 1965-1969 1970-1975 1976-1989 1990-1997 1998- Overall, the cycles in the movement of the Theil and CV inequality measures are similar to the cycles in the movements of the Gini coefficient. The decile ratios for income on assets and other income move differently. The ratios for income on assets decreased by 7 percent and other income by 48 percent during the period 1976-1989. The decile ratio for other income increased by a further 4 percent during the period 1990-1997.
THE CONTRIBUTION OF SOURCE INCOMES TO INEQUALITY
The inequality measure for gross income reflects the overall degree of inequality. Gross income consists of three different components of income in this paper; that is, earnings, income from assets, and other income. We examine the contribution of each source of income to the change in inequality of gross income in Korea between 1965 and . The Gini coefficient for total income can be written as the weighted average of the Gini coefficients of each income source. In our case, the Gini coefficient for the entire sample can be exactly decomposed into three components:
where G=Gini coefficient for gross income, source income, jth G j = = j 1 (earnings), 2 (income on assets) and 3(other income), the share of source income in total income, number of households in group j as a proportion of the total number of households, Gini difference, and
We defined as 0.5 times the sum of shares in current and preceding years, and we computed the inter-groups term,
, which is found to be close to zero.
Hence, the Gini coefficient of gross income is a weighted average of the Gini coefficients of income sources. We computed the ratio, , for each of the three income inequality measures. The ratio is the contribution of income source to the variations in the Gini coefficient of total income. It shows the extent to which the Gini coefficient of gross income is affected by the individual income sources. Rao (1969 ), Pyatt (1976 , Fields (1983, p.98-124), and Jenkins (1995) . Theil (1979 Theil ( , 1989 ) also presents the decomposition method in the case of Theil inequality measure. The results of the computation are presented in Table 2 . The table shows that the distribution of earnings explains about 80 percent of the distribution of gross income; the distribution of other income explains about 15 percent; and the distribution of income on assets explains about 5 percent. About 5 percent contribution by income on assets is a consequence of the low share of income on assets that exists in the Survey data. The contributions by the income sources imply that a change in the distribution of income for salary-and-wage-earner households in urban cities is determined to a great extent by changes in the distribution of earnings. Table 3 . Gini Coefficient of Income Distribution in 1960s 1965 1966 1967 1968 1969 1970 Institute of Social Sciences (1966 0.34 Oshima (1970) 0.27 Chae (1972) 0.38 Mizoguch et al. (1976) 0.34 0.40 0.43 0.42 0.36
SURVEY OF PREVIOUS GINI COEFFICIENT ESTIMATES IN KOREA
Note: Oshima (1970) , Chae (1972) and Mizoguch et al. (1976) are also cited by Choo (1982) , Appendix 2, Studies of Korea's income distribution since 1970 can be divided into two groups. The first group estimated the Gini coefficients for the distribution of income for all households in Korea. 9 These include the estimates by the Economic Planning Board from 1980, the National Statistical Office from 2003, the associates of Choo and by the associates of Ahn. 10 The Gini coefficients by both Choo and Ahn associates are summarized in Table 4 . Kwon (1993) estimated that the Gini coefficient of income distribution for all households 0.4.
11 Note that the Gini coefficients for all households estimated by both Choo associates, Ahn associates and Kwon (1993) are higher than estimated that the Gini coefficients for salary-and-wage-earner households in urban cities as discussed below. 1965, 1970, 1976, 1982, 1986, and 1990 are from Choo (1993) , and figures for 1980, 1985, 1988, 1993 and 2003-2005 are from NSO website and Social Indicators in Korea. The second group estimated the Gini coefficients for the distribution of income in salary-and wage-earner urban households. The estimates of Gini coefficients are those by Yoon (1997) , Social Indicators in Korea by the National Statistical Office from 1981, Jung and Choi (2001), Choi (2003) , Ryu (2001) , Min (2006) and those reported in this paper. They are given in Table 5 . As shown in Figure 3 , the Gini estimates in these studies for the period 1982-2005 are virtually identical, although the estimates of Yoon (1997) and Ryu (2001) slightly differ. This outcome results from the fact that they used averaged monthly data or sample data from the same sources. The Gini estimates by Yoon (1997) y e a r 1 9 6 6 1 9 6 8 1 9 7 0 1 9 7 2 1 9 7 4 1 9 7 6 1 9 7 8 1 9 8 0 1 9 8 2 1 9 8 4 1 9 8 6 1 9 8 8 1 9 9 0 1 9 9 2 1 9 9 4 1 9 9 6 1 9 9 8 2 0 0 0 2 0 0 2 2 0 0 4
Figure 3. Gini Estimates for Salary and Earner Households in Urban Cities
INTERNATIONAL PROSPECTS
It is almost impossible to collect Gini coefficients that are strictly comparable internationally. Problems arise in data quality, measurement errors, and in definitions of income, sampling methods, and so forth. 12 The income inequality measures in this paper are based on the survey of salary-and wage-earner households in urban cities. Some other countries may be those based on nationwide households, for example Taiwan and the United States. To figure out the sampling-bias of the survey of salary-and wage-earner households in urban cities from the survey of all (nationwide) households by the NSO, we present Table 6 . The Gini figures for urban wage earner households are about 90 percent smaller than those for all households. However, the ratios of each of X/I and Gini/sample mean income for both households are virtually constant over the period of the three years. Hence, the income inequality measures based on the survey of salary-and-wage-earner households in urban cities can be used for an international comparison. For a rough international comparison, Gini coefficients are presented in Table 7 for selected countries, reported by the World Bank (2006). Gini coefficients are higher than 0.4 for developing countries in Asia and Latin America, and lower for the OECD member countries with the exception of the United States whose Gini coefficient, 0.4, which is the highest among the OECD countries. The table shows that Korea's Gini is mid-sized. Figure 4 , we show mean income on the horizontal axis and the Gini coefficient compatible with a given level of mean income on the vertical axis. The schedule is called the "Gini-Income locus". The Gini-Income locus for the United States and Taiwan is positive. But the Gini-Income locus for Korea does not show a positive trend and varies around the Gini value of 0.3. For the United States the Gini coefficient rose by 11 percent and the real mean income per household by 24 percent from 1984 to 2003; for Taiwan, by 17 and 75 percent; and for Korea, by -1 and 112 percent, respectively. When we look at the distribution of income divided by the mean value of real income without considering other factors, we can conclude that Korea's distribution of income per its sample mean value of household real income varied over time more favorably than the other two countries. T ead of an income distribution and emphasize the deviation from the mean income within a population, ignoring clustering around local means. Though related to inequality, polarization is a particular type of change in the income distribution: a movement of the observations from the middle of the distribution towards the two tails. Esteban and Ray (1994 , 1999 ), and Wolfson (1994 try to capture 'clustering' along the income dimension.
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The Esteban-Ray index (h
here is the average income in the ith group normalized by the mean income in a
π is the ratio of the population in the ith group to the total population, and
A is a norma ation scalar. The degree of polarization sensitivity parameter liz α must lie between 0 and 1.6. The ER is equal to the Gini coefficient if α is set to 0.
The index of Wolfson (1994) (hereafter denoted by W) is derived from the Lorenz curve. It is twice the area between the Lorenz curve and the tangent line at the median point. The Wolfson index lies between 0 and 1. It can be expressed as follows:
where = T 0.5-L(0.5) and L(0.5) denotes the income share of the bottom half of the ion. populat G is the Gini index, m is the median income, and μ is the mean income. In our computation, the median income, m, is regarded as the ha of the sum of V and VI income group's income.
We calculated the two po lf larization indices, ER and W, for each year over the period . In our calculation of the ER index, we use = α 1.5 to give a large weight to 'polarization' and use = A 10 to make the magnitude ER comparable to the Gini. Table 9 contains Gini fficients and the two polarization measures, ER and W in addition to the ratio of top 10 group to bottom 10 group, X/I. y e a r 1 9 6 6 1 9 6 8 1 9 7 0 1 9 7 2 1 9 7 4 1 9 7 6 1 9 7 8 1 9 8 0 1 9 8 2 1 9 8 4 1 9 8 6 1 9 8 8 1 9 9 0 1 9 9 2 1 9 9 4 1 9 9 6 1 9 9 8 2 0 0 0 2 0 0 2 2 0 0 4 Gini ER W
Figure 5. Income Inequality and Polarization
The financial crisis in Korea during 1997 Korea during -1998 represent unprecedented severe economic, social, and political shocks. The Korean economy and financial markets experienced oversho tes shift up in 1998 by 11.7 percent, 11.7 percent, and 9.7 percent, respectively. The high upward shifts are clearly represented by the overshooting in the X/I in 1998 by 34 percent. The higher inc oting phenomena. 17 The Gini, ER, and W estima ome group experienced larger receipts of interest on financial assets and deposits because of higher interest rates. change in the statistical data leads the inequality measurements and the income of high income groups to be higher than would be otherwise. If the retirement-receipts are excluded, the Gini, ER, W, and X/I in 2005 are 0.307, 0.194, and 0.278, and 9.12, respectively, a decrease by 1.3 percent, 1.1 percent, 1 percent, and 2.2 percent.
The economic analysis in relation to the financial crisis is performed as a dual process: one time shift responses to the shock and adjustments to economic conditions during the period of post-shock. The Korean financial crisis substantially has affected the major institutional changes in the operations and behaviors of government, firms, households and foreign organizations in Korea. The changes and evolution in inst and have greatly con s statistics confirmed the 18 See Oh (2001) for the discussions on the process of de-industrialization. Kim (2007) states that the share of itutions led the economy to run in a more market friendly manner. The global and internal economic conditions have called for significant adjustments in production toward more skill-intensive goods and services. The share of the manufacturing industry in the output has been declining, while the shares in the service sectors, particularly financial services, have been rising. 18 Even in the manufacturing industry, skill-intensive sectors such as IT have been rapidly growing tributed to the growth in productivity and exports. 19 Furthermore, the strengthening of a capital-skill complementary relationship is found in the production. 20 Rising skill intensity of the Korean economy increases the demand for skilled workers and raises premium for skills. It further has led to a larger income gap or disparity between skilled and unskilled labor. 21 Hence, a deterioration and polarization in the distribution of income can be predicted to occur further, all other things being equal. How much the deterioration would be and how speedily it would increase in the near future? It is difficult to provide an answer quantitatively to this question because the available information is insufficient and the years of experience is too short.
Many analysts in Korea have sought to answer to that question. Choi (2002) computed the ER and W measures during the period 1982-2001, using information of the sample of 5200 households in urban cities. 22 The computed two measures (as given in his Table 2 ), are virtually identical to the estimates reported in this paper, because the data base is the same as the data used in this study. He stated that hi view that the polarization phenomenon started from 1994 and 1995. same as what we fou hough income inequality rose or fell temporarily for both periods, both the poor and the rich did well on the average over the period we are concerned. The available Gini coefficient estimates for sala holds show no strong rising trends in Korea. After 2000 it seems apparent that the decile ratio rose gradually, ind polarization measures, we introduce a hypothesis on the determination of income 7 to 0.207 in 2003, about 22.4 percent. The levels at the initial year are higher than our estimates in 1997, 0.283 for Gini and 0.179 for ER. Higher levels of the two measures obtained by Shin and Cheon (2005) reflected that the non-wage income levels [and share] reported in KLIPS are higher than those reported in the NSO's Family [Household] Income and Expenditure Survey. 23 The Gini estimate of the wage income in 1997 is reported to be 0.343. In order to make the Gini estimate for total income 0.405 in 1997, the Gini index for the non-wage is needed to be higher than 0.405. For instance, if we assume that the weight for the wage income is 0.7 and the weight for the non-wage income is 0.3, the Gini coefficient for the non-wage income is approximately close to 0.55. The rate of increase in the Gini, 7.4 percent, is close to the estimate in this paper for the rate of increase of the Gini index, 8.1 percent. However, the rate of increase in the ER, 22.4 percent, is much higher than our estimate of 7.8 percent.
Shin and Shin (2007) To statistically examine the presence of trend in Gini inequality and ER and W 23 Shin and Cheon (2005, p. 92) states this point. 24 This statistical results differs from the results given in this paper and, hence, a through comparative study need to be done on KLIPS and NSO's data to clarify out the differences.
inequality. 25 Blinder and Esaki (1978) proposed that unemployment rate and inflation are major determinants of income inequality. Aghion and Williamson (1998) and Wood (1995) studied how globalization affects wage inequality. It has been further advanced tha o of educational exp nditures to total consumption expenditures of urban households. t skill-biased technical progress raises income for skilled workers and hurts unskilled workers. This implies that human capital is a major determinant of income distribution. Globalization is represented in this paper by the openness in trade and human capital is by the efforts to educate. The hypothesis we want to test is written as
where T is a year time trend, GDP and POP are real GDP and population, OP is the ratio of the sum of exports and imports to GDP, and EDH is the rati e Ahn (1997, p. 45-49) sets up an hypothesis that Gini coefficient depends on the real growth rate of the manufacturing industry, the non-farm household unemployment rate, inflation, inflation in land price, time trend, and squared time trend. The regressions from show that the unemployment rate and land price inflation are statistically singnificant.
The regressions are run for the period 1970-2005 and the results are presented in Table 10 . 26 All the coefficient estimates, exclusive of the coefficient for the openness variable, OP, in the equation for polarization index W, are statistically significant at the 10 percent level of significance. The coefficient estimate of the openness variable is statistically insignificant for polarization index W. A rise in per capita GDP and the edu rising, while incomes at the upper end seem to be rising faster. The Gini coefficient of gross income declined between the 1950s and 1970s and then the trend reversal took place in 1 for the entire sample period. This seems to sug tribution of income are cation efforts of urban households reduces income inequality and polarization. During the period 1970-2005, the coefficient for a time trend is positive for the Gini index (1.9 percent per year), ER polarization index (1.5 percent) and W polarization index (5.9 percent).
Since most of the empirical studies on polarization in Korea, notably by Shin and Cheon (2005) , cover the period from 1997 to 2005, a regression was run for the same period even though the small sample size of 9 may not yield statistically meaningful results. However, statistically significant time trend rates of 7 to 8 percent per year is found in the Gini income inequality and two polarization measures. Because of fitting the equations starting the data from 1997 just before the financial crisis, the high estimates would contain the effects of missing variables in the regressions such as the occurrence of the financial crisis and thereafter on-going changes in social values, economy operating systems, and political power structure. The missing variables likely lead the variables of the openness and the education efforts to be statistically insignificant.
SUMMARY AND REMARKS
The Korean economic growth in the past three decades was spectacular. Incomes at all l vels are e 997. It does not increase at a high rate gest that inequality trends in the Korea's dis not worried much. However, the decile ratio is higher and rising, indicating that Korea needs to worry about widening income gaps between high income groups and low income groups. The polarization indices, ER, and W, do not show a clear upward trend, although income inequality and polarization did increase in the early 2000s after the financial crisis. Whether Korea will face a rising trend of income gaps between high and low income groups and rising polarization or not remains to be seen.
The variations in gross income inequality are found to be closely associated with the variations in wage inequality. Even though the inequality in the distribution of income on assets is relatively large and fluctuates over a wide range, its contribution to the variations in inequality in gross income distribution is small.
The Gini coefficients and real income statistics in Korea, Taiwan, and the United Sta he self-employed or rural hou e distribution should be bas old series of distribution of income into new series based on ten income groups. Let us assume that old distribution is divided by i groups, tes suggest that variations in Korea's income distribution relative to income growth over time were more favorable than in the other two countries.
Our approach to estimating inequality and polarization relies on easily obtainable data. The data does not adequately include statistics on t seholds. Income distribution and polarization are determined through extremely complex processes in a society which are greatly affected by demographic and social changes.
27 Analysis and policy suggestions regarding incom ed on reliable comprehensive statistical information including socio-economic data such as the distribution of population by age, education, and asset holding, and the distribution of wealth. The lack of complete information in Korea needs to be remedied.
Appendix A. Approximation Method
The method we utilized for the computation is a linear approximation to transform A ew dist tion is assumed to be: 
